We investigated the luminosity function (LF) and initial mass function (IMF) of some open clusters having different ages. To calculate the LF, we followed the classical definition by van Rhijn (1936) . Statistical investigation of the dispersion around a range of magnitudes concerning what is called Wielen dip revealed that the dip is unreal. To confirm the unreality of the dip, we computed the IMF for these open clusters, the statistical investigation of the IMF confirmed the results obtained using the LF, that is, there is no dip for these open clusters under study.
Introduction
Open clusters constitute an important part of a process transforming gas and dust into stars. They are observed as the most prominent parts in the regions of active star formation, or as tracers of the ceased star formation process in the general Galactic field. However, the role they are playing in this process has still not been fully understood. In spite of their prominence, there are indications that classical open clusters contribute only 10% or even less input [1] [2] [3] to the total stellar population of the Galactic disc [4] .
The LF is among the most important tools to analyze the composition and evolution of stellar systems and is especially effective in studies of open star clusters, since the absolute magnitudes and ages of their constituent stars can be determined fairy accurately.
Wielen [5] derived the LF (φ) for solar neighborhood stars with aid of Gliese's catalogue [6, 7] by counting Gliese's stars in appropriate volumes of space. In this work, the unit of φ is stars per unit magnitude interval in a complete sphere of radius r = 20 pc.
Miller and Scalo [8] presented a comparison between McCuskey [9] , Luyten [10] , and Wielen [5] LFs along the LF adopted by him. The LF of Wielen and McCuskey shown a small dip around M V = 7. Miller and Scalo [8] attach there is no physical significance of this dip because (a) its size is within the errors of the determination of the LF and (b) this dip is not found by all investigators.
Lee and Chun [11] selected some of open the clusters (22 open clusters) and 3 associations on the following criteria: (i) correct photometric observations, (ii) easy selection of member stars, (iii) wide range of magnitude and mass, and (iv) large number of MS stars, taking into account the brightening effect of bright MS stars. Using these objects, they derived the LF and mass function MF. The results obtained were consistent with solar neighborhood stars by Wielen [5] .
Lee and Chun [11] indicated the presence of a dip at M V ∼ 7 mag. or log M ∼ −0.2 in open clusters, which were studied in his paper, similar to what was called Wielen dip which appears in solar neighborhood stars in spite of the fact that Wielen, in his study [5] using solar neighborhood stars did not mention the existence of any dip. Moreover, Lee and Chun [11] mentioned that conclusive confirmation of the existence of this dip in the cluster initial mass function IMF must be made by using many LFs of open clusters older than Hyades because the possibility of the turnover of cluster LF at low mass (M < 1M ) has been suggested [12, 13] .
Lee and Sung [14] Belikov et al. [16] studied the fine structure of Pleiades LF and premain sequence evolution, they found that there are three features (dips) in the observed cluster LF in a magnitude range M V = 5 mag.-12 mag. The first dip together with the adjacent maximum has a pre-MS nature. In their study of the theoretical LFs construction and comparing with the observations, they argued that since the LF depends on both IMF and mass-luminosity relation MLR derivative and since MLR of pre-MS stars differs from that of MS stars, the pre-MS branch (in the cluster where it is present) should affect the LF. Especially, a sharp contrast is expected at (or just below) the turn on the point at the transition between MS and pre-MS branches. According to Piskunov et al. [17] , this transition produces a local "bump" in the LF followed by a dip (herein they call this "bump" as "H-peak" and the effect of peak and dip existence as "Hfeature": they chose this abbreviation to stress that the feature is related to the beginning of hydrogen burning as a star approaches the ZAMS) while the two dips (at M V = 7.5 mag. and M V = 9.5 mag.) are assumed to be field LF features: Wielen and Kroupa et al. (WK for short) dips, into which theoretical models fail to reproduce them.
In the study of the low-luminosity stellar MF, Kroupa et al. [18] discussed possible mechanisms causing the WK dips. They proposed that both details of the LF are the result of mass-luminosity relation fine structure generated by the equation of state and the opacity law. They proposed this idea by causing low-mass ZAMS models and showed that the Kroupa et al. dip is caused by the influence of H 2 molecules on the equation of state. They attributed the Wielen dip to the increasing importance of H − ions as an opacity source. Belikov et al. in [16] using the more sophisticated models of D'Antona and Mazzitelli [19] , concluded that these dips did not appear in their results.
In the present paper, we tried to study the LF of the some open clusters of different ages and magnitudes, with 
Observational Materials
If the number of stars is increased in the study of luminosity function of open clusters, the statistical weight can be increased, reducing the possible selection effort. This general approach can be achieved only if the each cluster has statistically enough member stars. Accordingly, the criteria of the selection process of the open clusters to be included in this study to meet the goals that must be achieved were as follows: (a) the open cluster must include enough numbers of most probable members that cover the range of mag.
, and (b) the most probable member stars in the cluster are determined from proper motion and position. In our study of the local population of Galactic open clusters, we obtained data that now allow a reliable construction of their luminosity and mass functions. Our cluster sample identified in the all-sky compiled catalogue ASCC-2.5 [20] . For each star projected on a cluster area, a membership probability was determined in an iterative that takes spatial, photometric, and proper motion distributions of stars into account within the corresponding area on the sky [21] . At the end of the iterations for each cluster, we obtained new coordinates of the cluster center, the cluster size, the mean proper motion, the distance from the Sun, reddening, and age [22, 23] . These parameters were determined with data on the most probable members, for example, stars having kinematic membership probability higher than 50%. The results are included in the catalogue of open cluster data (COCD) and its extension [22, 23] . This completeness limit corresponds to a range of magnitude 6 ≤ M V ≤ 9. Table 1 shows the basic data of 9 open clusters selected according to the above criteria.
Method of Analysis
The LF in our analysis was determined using the classical method of Van Rhijn [24] . It is defined as the number of stars in certain magnitude interval per unit volume. The volume and magnitude elements were determined by dividing the cluster into shells with certain width depending on the number of the stars in each cluster. Double frequency tables of the number of stars in each radius interval (shell) corresponding to each magnitude interval were established. In order to determine the LF from the double frequency table, we counted the number of stars which fall in the magnitude interval corresponding to each distance interval, then we divided the counts in each shell by the volume of this shell (i.e. density) and constructed a table representing the mean absolute magnitude and density φ(M V ). Table 2 represents a sample of double frequency table for Stock 2 as an example, into which the number of members is 85, distributed into equal magnitude intervals (i.e., absolute magnitude) and distance intervals (measuring in parsec unit).
It was found that 80 members are included in the distance interval (4.370; 546.223 pc), the remaining 5 members were distributed in other intervals as shown in the 
Results

The Luminosity Function.
Depending on the previously mentioned statistical method, the LF of the studied clusters of our interest were calculated. The LF of the clusters studied are tabulated in Tables 4, 5 , 6, 7, 8, 9, 10, 11, and 12.
NGC 2264, 2168, and Praesepe had been studied before by Lee et al. in 1984 , the data used were selected on basis of photometric observations and proper motion studies. The LF and MF of these clusters are different with cluster age. On the other hand, other clusters (except Ruprecht 147) had been also studied by Lee and Chun in 1988 . According to these studies, the combined LFs of open clusters and associations, the initial luminosity function ILF, and initial mass function IMF of these clusters were derived. They show slight differences in the bright and faint parts as compared with the field star ILF and IMF. However, the general shapes of the cluster ILF and IMF agree well with those for field stars in the solar neighborhood. We note that, all of these above studies [11, 25] depend on counting the number of stars within certain magnitude interval, regardless of the classical definition adopted by Van Rhijn [24] .
Recently, Kalirai et al. [26] studied luminosity functions for NGC 2168: the LF rises until M V = 5 and then dips down at M V = 7 and rises again. This dip was most likely the result of poor statistics or cluster stars being subtracted off in the blank field and not physical. In that sense, Kalirai et al. [26] : stated that we do note that the luminosity function given in Barrado Y Navascués et al. [27] does not show a dip at this magnitude. This was constructed by using the I band LF in Table 3 of Barrado et al. [27] and correcting to V by using the empirical fiducial in Table 1 of that paper.
Sanner and Geffert [28] studied the fields of nine open clusters (e.g., Stock 2, Pleiades, and Praesepe), based on Tycho-2 catalogue. They determined membership probabilities for the stars in the cluster fields from the stellar proper motions and used the Tycho-2 photometry to compute the initial mass function (IMF) for the clusters from the main sequence turnoff point down to approximately. 1M .
In this work, the computed LFs of the studied open clusters are represented in Figure 1 . From the general appearance of the curves in this figure, it is so difficult to conclude whether there is a dip or not.
In order to have an accurate decision for the presence of the dip, we calculated the dispersion (i.e., standard deviation) of LF of the whole curve and the dispersion around the region of the dip which was suggested by Lee et al., 1997.
The results of these calculations are shown in Table 13 . From this table, it is clear that the dispersion around the region where Wielen dip position was suggested is much smaller than the dispersion of the whole cluster, which assures the absence of any dip in the region of 7 mag. or 9 mag., except in Praesepe where the dispersion around the dip was slightly larger than the dispersion of the whole curve. The results obtained in the present work are in agreement [8] , where they concluded that there is no physical significance of this dip because its size is within the errors of the determination of the LF, and the dip is not found by all investigators.
The absence of any dip in the LF of the studied clusters in the present work makes us more interested to use Lee's original data [15] for calculating the general dispersion of the figure and the dispersion around the suggested magnitude intervals of the dip.
We redraw Lee's data of 1997 presented in Table 14 as shown in Figure 2 for the three open clusters, Hyades (closed Figure 3 which is copied from the paper published by Lee et al. (1997) . It was found that there is a mistake in his Figure 3 regarding to the Pleiades cluster. Into which the LF of the Pleiades cluster lies above the LF of the solar neighborhood stars and below the LF of the Hyades cluster while in Figure 2 the LF of the Pleiades cluster is above all the LF curves of the other open clusters in most parts, and it lies between Hyades and Praesepe clusters starting from M V 15 mag.
We calculate the dispersions of the LF curve of the whole cluster and the region around the suggested dip for these three open clusters given by Lee et al. in 1997 . The results are shown in Table 15 , from which it is clear that the dispersion around the region of the dip suggested by them is much smaller than the dispersion in the LF curve of the whole cluster, also its amplitude was approximately 6 ISRN Astronomy and Astrophysics 
The Present Day Mass Function (PDMF) and IMF.
The PDMF φ ms (log M) is defined as the number of main sequence stars per unit logarithmic mass interval per square parsec in the solar neighborhood. The PDMF of main sequence field star is related to the LF of field stars φ(M V ) [8] by
where dM V /d log M is the slope of the [(absolute magnitude M V , mass M-) relation] and converts the LF to an MF. The term 2H(M V ) is the result of integrating the LF perpendicular to the plane of the Galaxy, assuming an exponential distribution with scale height H(M V ). The factor f ms (M V ) gives the fraction of stars at a given magnitude which is on the MS. The values of the absolute magnitudes, masses, dM V /d log M, scale heights, and the fraction f ms adopted in the present investigations were given by Miller and Scalo [8] .
The definition of the field star IMF in terms of all stars ever formed may seem confusing at first. However, in the case of a time-constant IMF (as assumed here), the IMF at any given time has the same shape as the IMF at any other time and, therefore, the same shape as the IMF of all stars ever formed. Note that the field star IMF as defined here and the IMF of stars in open clusters are similar quantities in that both give the mass distribution of stars at birth.
Stars with MS lifetimes greater than the age of the Galaxy will be found on the MS today regardless of when they were formed. For these stars (e.g., open clusters), the PDMF (φ ms (log M)) and IMF (ξ(log M)) are identical [8, 15] :
Now, we aimed to study the IMF of the above list of clusters (where the data were collected from ASCC-2.5 catalogue) to show if there is a Wielen dip at region log M ≈ −0.25(M ≈ 0.56M ) for Praesepe cluster and log M ≈ −0.12(M ≈ 0.76M ) for other open clusters [15] . Now, referring to (1) to calculate IMF for the above list of clusters, we get the data in Tables 16, 17, 18, 19, 20, 21, 22, 23, and 24 .
Again, we computed the dispersion of IMF and also the dispersion around the region of the dip (as a function of mass) which was suggested by Lee et al. [15] .
The results of these calculations are shown in Table 25 . Here, it is clear that the dispersion around the region of the Wielen dip which was suggested by Lee et al. [15] is much smaller than the dispersion of the whole cluster, which assure the absence of any dip in the region of log M ≈ −0.25(M ≈ 0.56M ) for Praesepe cluster and log M ≈ −0.12(M ≈ 0.76M ) for other open clusters. It is worthy to note that the dispersion of IMF of whole Praesepe cluster is much larger than the dispersion around the dip.
Conclusion
Finally, we concluded that the examination of IMF revealed the same results obtained with the LF, for example, there is no dip in the distribution of both LFs and IMFs. Also, Wielen [29] stated that most people explain the so-called Wielen dip in the LF of field stars as a consequence of a special property of the relation between stellar mass and stellar luminosity in the region of the dip. If the IMF would be universal and valid for clusters too, then we should see the dip also in the LF of clusters. However, there are strong indications that the IMF in clusters differ from that of the field stars. In this case, the dip may not be strongly visible in the cluster LF.
